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| . SCHOOL CALENDARS AND ENERGY USE
P _ ‘A STUDY OF THE ENERGY IMPLICATIONS OF NINE SCHOOL
! CALENDARS IN "TYPICAL" NEW YORK STATE ELEMENTARY SCHOOLS

v

EXECUTIVE SUMMARY

Thls study is one” part of a larger calendar study being conducted
at the request of the New York State Regents The scope
of this study is llmlted to an analysis of the energy use and
. /'cbst'implications of ninelschool.calehdars proposed by the
New York $tate-Departmeht of Zducation. °Briefly these

- calendars may be characterized as follows:

- #1 Traditional ’
- #2 Ten Month School Year .
- #3 Mid-August Start, Two Semesters
- #4 Four Day Week - ’
- #5 Four Day, 7.5 Hours
- #6 Four and FlVe Day Weeks
R= #7 12 Month - Multlple Vacatlons
- #8'5 Elgh. Week Learnjng pPeriods
- #9 45-15 Rotatio%, Co '

- The basic task in thls study was to determlne the amount of .
1 energy requlred to operate a "typlcal" elementary school in
" each of four climates using the nlne operatlng schedules or

¢ calendars.

b

SELECTION OF THE-"TYPICAL" SCHOOL

"~To"detérmine the physical charecteristics of a typical
~New York elementary school,  EFL examined 218 New York elementary
schools that had been processed as a part of- the Public Schools

.Energy_gonservatlon Service (PSECS). ’ - -

_d*‘ ..e_ . . ~.. '—l' | g.h g | ) o
EBJ(; : i e : ix - e
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- have double loaded corrldors with hot water boilers and unit

. as-the valldatlon\mpdel for computer slmulatlon .

These schoole were first separated into classes using the EFL

generic classification system, a system that'relies principally
on age as a determinant of'class The E20 generic-class was.

fselected for study. as being- representatlve of a large number
‘of New York schools. These schools are of the postwar

f1nger‘plan type, completed bétween 1945 and the present,
ventilators. !
A.composltetyplcal school was derlved from a study of the 102
E20 schools. in the data.base. An actual school matching the

compos1teschool s characteristics was then selected to serve -

SELECTION OF THE CLIMATE REGIONS . o

In order to determiné the effect of climate on operating costs

"and energy use, four cllmates were selected using the thlrty—
'_year averages- provided by the National Weather Service.

_The average number of heat1ng degree days per- yean in Ncw rfrk
" State was found to be 6,988, with a maximum of 9, 169-and a".

minimum of 4,848. - To cover this range, EFL selected three
statlons, Bedford (5, 132), Albany (6,888), and Massena (8,237).

Since all of these stations were 1n the eastern portion of the

State, Buffalo (6,927), was added to make a fourth locatlon.

A typical year for each station was tHen selected ‘and the
dally weather for that year used in the computer simulation.

Y
‘

SIMULATION OF THE "TYPICAL" SCHOOL

'U51ng both the ‘EFL" Guideline Analysls Program Three (GAPB3)

and the Mznthly Comperlson ‘Report One (MCRl), the factors of

daily weather, schedule of operation and bulldlng characterlstics

were combined to simulate the actual operatlon of the typlcal
chool 1n each climate for each calendar.~ i

o - * . A 5

THE RESULTS ' = ..

As expected, the use of fuel oil varied in response to the

,severity of théfclimate.-lThe difference being'aboutn38 perCent

-x;"' 47
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from.warmost (Bedford),.to the coldest;(Massena), for.the
' B traditionaL'schedule. _ T < '
. q‘ ) . . ) . '— . . ) . . N

With the gxception of.calendar %9, the year—round 45-15 -plan,
.all of the «ariations from.the‘traditional calendar showed
some energy and‘cost savings. The magnitude‘of these variations,
. however, is small w1th only calendar #5 producing more than a
ten per .cent change in all four cllmates. The advantage of o
calendar #5 comes as the result of us1ng ‘the plant fewer #r/x/
~ but longer days.. A comparison of: energy costs’for each of

e

the calendars is shown in Table I.
. : Calendar #9, the 4% 15 plan, is the mo%t efffé?émt on a per
pupll bas1s, if the plant is assumed to house 800 students per
year, rather than the 600 served with the, other calendars.

- If air condltlonlng is 1ncluded in the 45-15 school the total
energy costs are 23.3 per cent above the traditional calendar
for the average climate (Albany) This option was not studled
for other'calendars, as very few New .York elemen“ary schools are

air conditioned. . - _ ' : .

S cbncL_ﬁs'IONs.". \) | "(\ o)

‘.EFL's experience suggests that the variations in energy use

vfrom calendar to calendar .are too small to be significant.’ <,
It \aslbeen our»experlence that, under actual operating coﬁﬁltions,
s1mllar‘bulld1ngs will vary far more than the differences
obtained in this study, slmply ds a result or operating i : e
procedures and management expertlse. : B -"_' ‘ '

/ . ’
(R -

”leen the sllght d1fferences between the fﬂ}lous calendars
observed 1n this study,'lt would be d1ff1cult to make a
'strong case for one calendar over the others on the bas1s of

. } s . . A\,
-1ts enércy sav1ng potentlal : . Yo

. oxll
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_ TABLE I . . |
ENERGY COST COMPARISON OF NINE PROPOSED CALENDARS
IN FOUR NEW YORK CLIMATES
O 7
Calenda;:. S ’ Albany Bed ford Buffalo Massena—
| #1 Traditional ©$719213 £ 17997 s 19011 $ 20871°
* ' _#2 Ten-month Year . . 19051 17220 . . 18844 20545 -
#3 Mid-August Start 19007 17683 | 18771 20461
_.#4 Four-day Week - 1ss8l 16908 18345 - 19978
#5 Four 7.5 Hour Days. 17110 16908 - 18345 18516 -
#6 Four-and Five Day 18346 . 17186 18150 9873
#7 Twelve-month Year | 18761.°7 . 17582 18538 20282
#8 Five Instr. Periods 18585 ;17369 18453 . 20063
#9 45-15 Rotation . 22488 21286 22276 . 24022 ..
#9 45-15 Rotation Air Cond. 24005 4 !
2 Cbst estimates based -on electrlcal cost of $0.05 per KWH, #4. fuel ')
-, + oil at $0 40 per gallon ‘ . o ——
/-
( ’
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‘éHAPTER‘i;'_‘- vd AU :

INTRODUCTICN

v[.

BACKGRGUND
‘New York school districts, like most school districts in the
country, are exper1enc1rc "the adverse effects cf- rapldly
1ncreas1ng energy costs ongoperatlng budgets and instructional
programs.— In a State where energy costs are considerably
above the Na:ional average, and,the climate more extreme,

it is extremely-important“to explore all bossible means of *

R

: reduclng energy ‘use that are compatlble w1th educatlonal T
: ‘N . .
- orogran requlrements. _ : - . -

* R O i,
%

) . . . {5\1 .
RS Energy use, 1n scbools is the result . df a combln tion of three

factors- i _
- the physlcal characteristics of the faClllty

- the building's use pattern

- the cllmate -

DA

LS

S

.Short of mov1ng the bulldlng to a more benlgn cllmate,
nothing can be done to affect the cllmate in which the bulldlng
- operates. The other two factors are, however, under the i
.control of the school d1str1ct to some degree., Improvements
to. the physlcal plant and its operatlon cont1nue to be the
-~ . focus of the energy conservatlon efforts of most school d1str1cts.

" )

, The potentlal for sav1ng energy through various schedullng :
arrangements ‘has received llttle attentlon,_and even less

o

-actual research effort.

L+l

fProponents and opoonents of various alternatlve school calendars
debate the lmpact of each, prlmarlly from soclal :educatlonal

'or personal viewpoints. : S

\

L)
-
Q




~..There are, however, important energy implications for such
schedules that have“yet to be examined in an objective ‘manner.
Whlle energy use may not be the most important factor in the

_ dec1s1on to use one or another calendar, it must receive
1ncreas1ng cons1deratlon, as energy costs continue to take

larger and - larger portions of the school budget.

THE PURPOSE OF THEVSTUDY

The purpose of this study is to provide basic information on-
- energy cost-and consumption implications of nine school
calendars proposed by The New York State Education Department.

- In. order to accompllsh the purpose of this study, the followxng

TASKS

tasks were spec1f1ed-a

determ1ne the. characterlstlcs of a typlcal New York State‘
elementary school o
- = deScribe the elementary school in terms: of 1nformatlon
" in EFL’s data collection form to include: but not to
.be limited to size, type," program, area of glass, type
of construction, heating system -and number of students
construct a computer model of the operation of the’ typ1cal,b;
elementary school o
validate the model, 'us1ng actual school data ' .
simulate. operation of the typical elementary school
under each of. the nine calendars, being studled‘B“the\D1v1slon
of Research of the New York State Educatidn Department,’ -
as if operating ih each of three cllmate éones found in
New York State - “
- determine energy use, 1nclud1ng coollng when appllcable,
‘‘under each calendar type in each: climate zgne
~ determine energy -cost for each calendar type .in each
“climate zZone
extrapolate energy and cost projectlons frhm elementary
. schools to :high schools
. = prepare an analytical report of energy use and cost.
il implications for each calendar together w1t 'other
f1nd1ngs and conclus1ons : %
&

The methods used by. the project team to accomplls the.' )

. objectlve and tasks Outllned above are hhe subject of th1s report.
. S ; _ . L v i

v




THE PROJECT TEAM

The following organizations and firms assisted in this study:

 Educational Facilities Laboratories, Inc.

Project Administrator - John R. Boice

Technical DLfectdr - = Joshua A. Burns
Research Associate - Steve"Bedford
Project Se¢retary =~ Lorna Paisley

Flack & Kurtz - Consulting Engineers

RobeﬁthHadden ) ; _ —
-George Rainer ‘

. State Education Department - Division of Research

Gerald ‘H. Wohlferd

1

"Hendrick Hudson School District "~
. " William L. McNally *
o .
. . 3y .
_—;*;;_“—-‘T**f-————~__;~_________
T ; k
- 14
. y o
: -1
1 £




7 RS
-y

&
N

CHAPTER II

SELECTION OF THE SAMPLE SCHOOL

EFL DATA BASE

EFL has operated the Public Schools Energy Conservation Seryice
" (PSECS). since 1975. Since that'time, some 218 New York State '

elementary schools-have been analyzed us1ng various EFL computer
programs: Informatlon on 123 of these elementary schools was
obtained as a part of the EFL study.of New York State schools

. for the New York State Research andppeyelopment Authorityr

The 218 schools in the EFL data base comprlse‘7 per cent of
the total number of elementary schools 1n New York State.
For purposes of this study, the schools Were classified

' aocordlng to the EFL generlr clas51f1catlon system whlch uses

age as’' the primary factor. A complete descr1ptlon of the
generic class1f1catlon system is presented as Figure 1.

on page 5.  Since there were. so few schools in the E3O and,"
32'classes, less than 10. per cent,ylt was - dec1ded to ellmlnate
them from cons1deratlon.' Further analys1s of the ElO S and
E20 s convinced: the project team that a model of an E20 plant
.would prov1de the best example for purposes of this study

-1

The follow1ng characterlstlcs were examlned in each of the

102 - E20 schools- S Y

~. date of ‘construction
< number of stories ) ' , y
"~ special facilities present =~ . ' e
- type. of meal service ) ’ vy .

-~ amount of glass in ‘classrooms o

- type of ‘mechanical system

- control systems. : T . R

- domestlc hot water source - :

The typlcal bulldlng had the characteristlcs shown in,rable:I, .

a B



FIGURE 1

PSECS GENERIC TYPE DESCRIPTIONS

Types 10 and-12 - Pre-World War II Plants

Type'l2 has mechanical cooling and 10 does not.

" Dates of completlon. . 1920 to 1940 .
Plan type: . " Double-loaded ‘corridor.
‘Construction: : T . Heavy frame and-walls.

T . Heatlng & Ventilating systems: —Hot water or steam boiler
' ' : E . -Radiation type systems
(Some unit vents)

: ' . Low speed fan. ’
Fuel (N.Y. State) . *  Typically oil and natural gas.
Lighting: s . Original incandescents now

' RO ' largely replaced with

e - fluorescents.

Classroom glass: S ' 40 to 60% of exposed wall.

Tybes-zo and 22-— Pbst-War (“finder-plan") Plants

Type 22 has mechanlcal coollng and 20 does not.

Dates of completlon - ' " 1945 to preséent: _ .
. Plan types: ' _ Single or double-loaded corrldor
Construction: ' _ Light 'frame (single-story) " '

Heavy frame (urban and
: . - ) ‘ multi- story ).
Heating & ventilating systems: - * Hot water boiler: i
: : - Unit ventilator or s1m11ar

R i g o . .' L o type systems.
- Fuel (N.Y. State) = - : © . Typically mostly oil‘and :
. L ’ o natural gas; some electricity.
Lighting: Co '~ Incandescent (rirg) ‘or

.. early fluorescent now largely
_ _ - upgraded to fluorescent.
- . Classroom glass: - L Up to 90% of exposed wall.

i

Tvpes 30 and 32 - Art1f1c1al Env1ronment Plants

ﬂType 32 has mechanlcal coollng and 30 does not.

Dates of completlon- “About 1965 to present .
R - Plan type: - ) I Compact - .. - C o
- - Construction: . —_— - As Type 20 : - -

Heaflng & ventllatlng systems. -Sophlstlcated air= handllng
. #.ewc..m-type@s, such as single-dr-
double—duct, multizone,™

’ 0 - | variable air volume, etc. e s
Fuel (N Y. State) : SR ALY electrlc, natu;al_gas
D ‘and oil. ‘ ' - .
- ._nghtlng.‘_ : S - '» ~ High level fluorescent.
o Classroom glass- o Less than 15A typlcal of

'exposed wall

v - ' . ; . . . . . Lo
L R I . - . o . . )

3 , . - e . s . . . N

C. . o - . . . . f ) . K




. " TABLE I _

CHARACTERISTICS OF THE _
TYPICAL E20. ELEMENTARY SCHOOL- ~——

CHARACTERISTIC S - % orTomaL
’Size\ : — o : 53;900,sq ft
- Built | - S 1965 . 54
Number of Stories ° o 1 - .70
Gym B - ves - 88
Auditorium B : .. Yes % o a1
Meal Service'. . - Yes - o Y B S
. % of Glass A . 40 -.80 S C 62
. Unit Ventilators - T Yes ' ~:V? K 64
‘Hot Water 301lersﬁf S !isYes} | S . 49
setback . - Yes_ R 74
_' . Source of Domestic HotNWater ’:ﬁeat;Exchangex'u‘ . 58 .
o . steam b01lers were almost -as COmmonly used (46%)}_
: By matchlng these characterlstlcs with the 102 - E20 schools" B
in- ‘the data base, twelve schools w1th proflles s1m*lar to ‘the
" model were selected fok further study.} The PSECS Audlts on’ -
o ,these twelve schools further reduced the’ number of candidates
: to four. These four were. v1s1ted by the EFL team to determlne
~ thelr su1tab1l1ty to" serve as the mcdel’ for the.
: enengy analys1s - The Furnace Woods - School in the Hendrick -
Hudson DlStrlCt was seleﬂted to serve as the valldatlon model
A comparlson of the ‘model with" this school is shown in Table II.
T S “'.u‘IlIl';
KX x - , ’




&5

T
f

TABLE II" .

A COMPARISON .OF ACTUAL AND DERIVED MODEL SCHOOLS - o

 SIZE  BUILT 4 STORIES GYM AUD FOOD GLASS MECH DHW

MODEL ' 53,900 1965 1 - & % x  40-80 UV/HB HE \_
'FURNACE 47,900 1966 - . 1 X X x. 45 UV/HB HE .

WOODS a : . “

A
-

The Hendrick Hudson DlStrlCt has part1c1pated in both the L
Phase I and Phase II studles being conducted by EFL for tha »
" New York State Erergy Research and Development Authorlty. ,
'CzThe data avallable on th1s fac1llty, ‘and the excellent cooperatlon
of the district were a determlnlng factor in the selectlon of

"this school as the calibration model

©

o .




 CHAPTER III
_ COMPUTER "SIMULATION OF THE CALENDARS

- INTRODUCTION

~ Computer anaIysis of the energy implications:of‘the nine A
' calendars required simulation .of the-typical school in two stages. |
In the flrst stage, the Furnace Woods School was proces=ed " .
through.a major engineering. computer program to valldateﬁ'
.f'ff' both‘the -data on the school and the scheduling factors in
fiv;ﬂ,EF s Monthly Comparlson Report Verslon 1, program (MCR1) ..
‘,In the- secOnd stage, ‘the MCR1 Program was used to gimulate- ' "v'
" the performance of the typlcal school.on each of" éie n1ne ' -

i "calendars 1n four cllmates. oLy 4 - . B ~-‘/
.The Monthly Comparlson Report (MCRl) Program, developed by ",. i //1
) EFL as. ‘an exten51on to the. PSECS Guldellne Analys1s Program (GAP3) /
-requlres Slx types of information about each ‘school ‘to prepare o /

.a monthly energy use analysls. These six types of 1nformatlon areﬁ'

>

1., Dally maximum and minimum temperatures for the month."'
-, under study. T S
L :2 .A calendar for the current school year 1nd1cat1ng full
N i < ~ and partlal school days, holidays and weekends" '
| 3. The typlcal dally hours of operatlon for the school ‘
:4 A set of energy use facturs for the school produced
' by the GAP3 Program”l‘ o _ ' :
5. A one-year hlstory of energy uce at the school

o

_6 Utlllty rate structures for fuel and electrlclty
, In preparlng thls study, detalled attentlon was" pald to the
oo collectlon or development of data An the first four categor1es.~
T The- follow1ng sectlons WIll descrlbe ‘the work done to prepare_
each of these 1tems. As. no actual school in each cllmate was-
belng s1mulated h1stor1cal energyldata was- not required. Ty
Utlllty rates, of $0: 05 per KWH for electr1C1ty and $O 40 per

.
. , L

gallon for+ #4 fuel 01l were assumed
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Dally7Weather Data and the Selectlon of Cllmates

The MCRl Program requlres dally temperatures ‘for each month

“of analys1s This information is readily available. 1n the

form of monthly wéather d1gests publlshed by the U.S. Natlonal
Oceanic and AtmOSpherlc Admlnlstratlon (NOAA) for each State.
‘The weather problem for:-this study therafore became one of (a)
selectlng weather stations w1th Climates typical of various
regions of New York State and (b) selectlng a typlcal weather
year for each of these statious.

An'analysis of'the“64’ﬁOKA reporting stations‘in New Y?rk State
for which long term records are available. 1ndlcated that the
average number of heatlng degree—days durlng the year in’ the
State 1s 6 988 w1th a maximum of 9, 168 (Gabrlels), and a
mlnlmum of 4, 848 (New York Central Park) . Statlstlcally,
two-thirds of the statlons should faHl Wlthln the range of
5, 938 to 8,038 heat1ng degree-days per year : Therefo*e,-a’
selectlon of three statlons at or near 5 900;-7,000 and 8,000
beatlng degree days was made. " The .areas selected 1ncluded '
Bedford Albany and Massena. ' As the etatlons-selected were -

all in the mas*ern portlon of the State,'a fourth station,

Buffalo, was added to prov1de 1nformatlon about climatic. var1atlon_
1n western New York 7 Detalled degree day.’ 1nformatlon 1s_

1temlzed 1n Table III. | T '

The next step was to determine a "t ical"-weather year for each
of these statlons ’Heatlng degree-d ys comparlsons were .made’

for the last ten year S. data at each statlon and a typical year

' selected for each. These selectlons and the approprlate :
degr days ‘are also 1temlzed 1n Table II. 'As the MCRL. . N

Program {ounds dlfferently than the NOAA program, the EFL. degree /.
days are slfghtly d1fferent from the NOAA cegree—days for thel

same pEIlOd

[

Ph




. DDH

'calendars. - As the MCR1 program does not recognlze leap—year“
“only 28 days~were allowed in February ' '

TABLE III

NEW YORK WEATHER STATIONS USED IN SIMULATIONS

30-vear - Typical vYear

Station. . Norm DDH  Fiscal . NOAA DDH EFL DDH  EFL DDC
Albany - . 6888. - 73-74  6936. 7038. 626
"Bedford _ 5732. 72273 . 5684.. 5924. 734,
Buffalo . 6927. 67-68: - . 6921. = 6940.. . 569.
Massena . 8237.  76-77 8237.. 8243. - . 456.

h'='heating'degree—days_(NOAA definition) f

DDC =

,cooling_degree—days (NOAA,definition)’

[
3 -
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‘X
Pregarr;g the Nlne Calendars for Processlnq

The preparatlon of MCRl caﬂendars requlred the translatlon of

" the nine calendars prov1ded hy the State Educatlon Departmént

into a form: -acceptable by tHe MCR1 program. . (See appendlx for N
calendar descrlptlons )* This requlred the.development of a ’
simple classlflcatlon system for ‘various daily uses patterns

L.Flve types of school days were def1ned four of whlch were used

jln this study. . These included: = . T _ N o

Regular Day - IR .

-— 0 = . '

~ 1 = Holiday or Closure Day i &
e ~ 2 = Half.Day" T -

~ 3 = saturday. or- Sunday . y L

- 4 = Summer Sesslon (Not used in this study )

&

:In‘makinglthe analysls, the extra days allotted to maklng up

snow and other closures, Were treated- as school ‘days” for all

f i .
[ . - : o

To determlne the actual dally energy use for each type of day = °

,1dent1f1ed 1n the preceedlng sectlon, the MCRl makes use of

1nfo.matlon whlch describes the schedule of educational
and other act1v1t1es on - the _one hand and the operatlon of

’:the plant to serve these actlgltles on the other

- ) 4 - . > . . ) i
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Daily «Activit_L%chedule

In order to make the various calendars as comparable as .

poss1ble,\only regular school day sess1ons were assumed for
- the ‘typical school. -No evenlng, weekend, or summer school

activities were cons1dered summer school is deflned as

an act1V1ty dlfferent from summer operatlon under a year—'

round program. The audltorlum Space of the school was scheduled

Y

for three hours of . academlc use per class day, while gymnaS1um

and .classroom type spaces were operated elther 5.5 hours per

day (Calendars 1,2,3,4,7, 8, 9) 6.0 hours per day (Calendar
.6), .or 7.5 hours per day (Calendar 5) To these Wours '~ = o
‘were added one morning hour for building preparatlon and one / ‘\\
hour in the ‘afternoon for: bulldlng clean—up .
.iSpaces in the school were assumed to be totally utlllzed .
w1th an average classroont load of about 25 students. Thls

resulted in an average dally attendance of 600 ‘students, 4
—. - . wwith 450 hot lunches prepared for them. Classrooms were ST -
- assumed to be empty. about one houg per day to allow for lunch, o
‘freceSS, “and other perlods when - students are. 1n other bulldlng

' : I,' . .
spaces._ - S -

¢

£ o

HPlant ngrating;Ass Qtions~
The - underlylng plant operatlng assumptlons for. tpls study were
-that the staff of the school would operate it in a. well—lnformed

k!

. but not necessarlly rlgorously energy conservatlve manner.l_‘ .
Whlle these assumptlonspproduce a school whlch is. more eff1c1ent |
I " in its energy use than those typlcally .encountered, ‘the . ' "
‘resulting levels of performance can be achleved by v1rtually
J'any =chool Wthh makes the effort. -.“ - o . ' .,
e L. .Q . . o , .
Space é@hoer&tures in the school are cons1stent with’ .those
recommended by . State and Federal agencies. Daytime- temperatures
in the classrooms are 68 F, in the gymnasium and audltorlum
65 F. _Overnight setback temperatures are 55.F for all spaces,
nghts are assumed to be turned of f*when spares are not in- use,
and often when therehis‘sufflclent dayllght to do W1thout

. . . ‘ ~9-. 9‘") . N
o - 1< -




The pr1nc1pal energy effect of the assumptlon about- well—lnformed

operatlon 1s seen during- extended periods of closure. -

R Many people seem to'feel that when the plant is not occupied
‘for -extended periods, such as Chrlstmas vacation or one or
the. longer vacations on the varlous calendars, that all energy
use of the plant can be eiiminated: 1In -a cllmate such as- S
“that of - New York, this is not a realistic v1ew, unless very '
expens1ve and difficult procedures of school closure dre under-
taken. More than the goldflsh can freeze over the Chrlstmas
break. Addltlonal savings may result if extensive closure
procedures are followed but their magnltude and cost—beneflts .

., are beyond the scope of this study.

This"- study takesthe alternate'pos1tlon that the operatlons
of the school durlng extended closures would be reducéd to a s
_1th bulldlng protectlon. This is

minimum- level cons1stent ‘
n longer perlods where bulldlng space

ﬁtemperatures are ke at 50 F.. Reduction below this temperature
. v'“any great additional- savings. Addltlonally,

':essentlally expressed

- would not result -j
the boiler is a'sumed to be turned on if there 1s any reason~~—
to ant1c1pate_témperatures below 40 F. durlng themclosure, and

’left on for"”he—perlod of - the closure. This - approx1mates »
reasonable performance, w;thout tha addltlon of any soph1st1cated
freeze-protection controls and alarms.' Slnce they are not used,

A - for: serV1ce hot water, bollers are not turned on. prlor to
T October 15th, - or left runnlng afterprrll lSth. .

~

= , School Plant Energy Use Factors L ' C : ]

U31ng the data collected on ‘the Furnace Woods School w1th PSECS
- form PS-4A, ‘the  GAP3 computez program was used to generate a '
set of factors which were then used by the MCR1 program to- " - e
) p;oduce*monthly energy use guldellnes.~ These factors provide -
1nformatlon on the amount of heat loss thrdugh the school '
‘shell; the heat’ requlred for treatlng outside a1r 1ntroducec
1nto the s¥aces, both intentional and incidental; the amount . .
of energy used by the llghts and other systems, 1nclud1ng fans
ﬁ-and pumps, and variouslaspects of the operatlon of tne bollers. e

Y

. i A .
. 2[_ i . - .
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‘Prlornto processing ‘the Furnace Woods School however, various
‘modlflcatlons were made to the data to reflect conditions = o -
more typical of New York schools. ' The vrincipal modifications';
v'lncluded were: - o T o -

- reductlon of the s1ze of the school s boilers by about

..50%.
- replacement of the school“s high eff1c1ency bollers

‘with more commonly encountered types'

" - addition of e.lectric domestic hot water heaters to prov1de .
. service hot water when the b01lers were not fired for -~
& heating -

= modification of the, plant s ranges to use electr1c1ty
in-lieu of the natural gas actually used to eliminate

'_the need to analyze a third type of energy .

The effects of somé'of-these modification° were simulated: .
Separately prlor to modlfy ng, the typ1cal plant to reflect all

‘0f these changes.' Other -options were also simulated to permlt
fobservatlon of the effects of modifications  and character1st1cs,.
"such as steam boilers or added coollﬁg, not embodled 1n the~ . '
"typlcal" school i; ) I . , ' .

i
'
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CHAPTER IV

RESULTS OF THE COMPUTER SIMULATIONS

S

‘The results d1scussed in th1s sectlon were produced by process1ng

‘ the data descrlbed in’ the preced1ng sectlon, through the MCR1.

computer program. 'The results of these s1mJlatlons are’ pre gpnted
ln Tables IV v, VI and VII. These. tables provide the bas1c
1nformatlon produced by this study. In the f0llow1ng sectlon,

f,_ a brief survey of theé results will be presented In this

discussion, the possible advantages and d1sadvantages of Calendar

#9, the 45-15 Rotatlon Year Round optlon,,w1ll be d1scussed

’separately

}Tables V. and v present the- bas1c .results in the. form of ‘the

MCRl s1mulatlon of total annual ‘energy’ use and costs. As -
would be expected -usage of fuel Oll and related fuel costs

,_1ncrease as’ one -goes from the ledest cllmate (Bedford) to.,'

'varlatlons in elctrlcal usage among the calendars were not

of #9, all of the varlatlons result 1n some energyJand cost

the most “extreme. (Massena) . . For the tradltlonal calendar

",(#l),_the 1ncrease of about- 38 per cent 1n fuel: Oll use, .

approx1mates the 1ncrease in -heating degree-days.- Cllmatlc ) -

2

. cons1dered s1gn1f1cant

u ¢
{-

' Tables VI and VII present the’ results as. percentage variations

from ‘the tradltlonal calendar 1n each cllmate. With the exéeption

sav1ngs over the tradltlonal The magnltude of these changes,'a"

',however, 1s small w1th only one calendar, #5, produclng more

S
f

q’whlch the plant 1s uséd.. ThlS means fewer meals, less hot

%;than a ten percent change 1n all cllmates. - The” major reason -

.~

+

water and less morning warm-ap in the winter. ' R

LY

o:

Y . . R e
. 9/‘ L S I
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b . g

ffor thlS calendar s advantage, 1s the fewer number of days op .



TABLE -IV |
ENERGY USE COMPARISON OF NINE PROPOSED CALENDARS

IN FOUR NEW YORK CLIMATES

s

: “Electric ; . '
L ; L . #4 Fuel 0il Gallons ,
. Calendar : ﬁlf . Albany - Bedford Buffalo - Massena
~ #1 Traditional = .  210384..21734. . 18696.. 21231. 25881,
#2_Ten-month Year  210384. 21331. 18253. 20812. 25064.
#3 Mid-August Start 210384. 21221. ,17910. 20629. - 24856.
#4 Four-day Week. . .210384. 20154. = 15972. 19565. ~  23648.
#5 Four-day 7.5 Hr. 185481. 19591..  16353.  18989.  23104.
#6 Four & Five Day = 204449. 20310..  17410. .. 19821. =~ 24128,
#7 l2-month - 210384. 20604. 17657.  20047.  24407.
#8:5 Inst. Pds. 205583, 20765. 17725.  20436. 24461.
‘#9 45-15 Rotation . 273844. 21990.  18984.  21461.. 25824, .
”'; 5 . '
o -
A~ ¢
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TABLE V

ENERGY COST COMPARISON OF NINE PROPOSED CALENDARS

IN FOUR NEW YORK CLIMATES
. ) . ' : - 3

) calendar - . . Albany ' Beaford7~ Buffalo Massena
#1 Traditional . § 19213. § 17997. ' § 18011. §$ 20871.
#2 Ten-month ‘Year 19051.  17820.  18844.  20545.
#3 Mld-August Start . 19007. 17683. 18771. 20461.
#4 Four-day Week . . = 18581. 7% 16908. . 18345, 19978,

 #5 Four 7.5 Hour Days © 17110.  '16908.  18345. ' 18516.

#6 "Four and Five Day ~ 18346.  17186.  18150.  19873.
47 Pwelve-month Year 18761.  17582.  '18538.  20282.
#8- Five Instr. Periods ~ 18585. - 17369. 18453.-  20063.

| #9 45-15 Rotation . *  22488.  21286.  22276.  24022.

Cost estlmates based!on electrlcal cost of $0 05 pef’KWH, #4 fuel
oil at $0+40 per gallon ' ' ' '

- o
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| TABLE VI _
e PERCENTAGE VARIATION FROM TRADITIONAL CALENDAR
) 'ENERGY USAGE IN FOUR NEW YORK CLIMATES | )
| | 8 Electric _ #4 Puel 0il _ |
Calendar All BAlbany . Bedford Buffalo Massena
#1 Traditional 0.0 0.0 0.0 . 0.0 0.0
- #2 Ten-month Year . 0.0 -1.9 -.2.4 - 2.0 - 3.2
#3 Mid-August Start 0.0 -2.4 . =~ 4,2 - 2.8 - 4.0
#4 Four-day Week . 0.0 =7.3° -14.6 - 7.8 - 8.6
#5 Four 7.5 Hr.' Days =11.8 =«9.9 -12.5 - -10.6  -10.7
#6 Four and Five Day - 2.8 -6.6 ~.6.9 -6.6 - - 6.8
_ #7 Twelve-month Year 0.0 -i-5.2 . =-5.6  =-5.6 - 5.7
#8 Five Instr. Pds. - 2.3  -4.5. - 5.2 - 3.7 - 5.5
#9 45-15 Rotation - +30.2 - +1.2  +°1.6 + 1.1 + 0.2

L w

Entries with a "+" sign indicaté tsage increases .over #l, those with

s
v/

ot ?

& "-" indicate usage decreases over #l.




Calendar #1. -

. K‘Q v

e TABLE vIiI
PERCENTAGE VARIATION FROM TRADITIONAL CALENDAR

PER PUPIL ENERGY COSTS IN FOUR NEW YORK CLIMATES

.. v ) . . o ke
Calendar - ' : Albany ' 'Bedford . Buffalo Massena
, _ . T - ‘ ) N
#1 Traditional - - .. 0.0 0.0 0.0 0.0
#2 Ten-month Year 7 -o0.8 - -1.0 - 0.9 - < 1.8
#3 Mid-August Start’ . - 1.1  -1.7 =1.3 22,0
#4 Four-day Week O - 3.3 -6.1 - 3.5 - 4.3
#5 Four 7:5 Hour Days . -lo.o - -12.1 -11:3 - -11.3
#6 Four and Five Day ) - 4.5 - 4.5, - 4.5 - 4.8
#7 Twelve Mohth Year . - 2.4 - 2.3 - 2.5 - 2.8
#8 Five Instr. Periods = - 3.3 - 3.5 < 2.9 - 3.9
#9 45-15 Rotation R |
A 600 enrolled, 450 ADA  +17.0 - +18.3 +17.2. . +1s 1
‘B 800 enrolled, 600 ADA  =-12.2 - -11.3-  -12.1 1

C 80?:? rolled, 600 ADA ~ =.6.3: .. . s
R AjAlr Cond ) , ; _ _ e

Except r Calendar #9, all per pupll costs are based on’ 600 ADA
students. - Costs are based on electr1c1ty at $0 05 per KWH, -

#4 oil at’ $0.40 per gallon Positive figures "+" indicate increases
over Calendar #l negatlve figures- "-" indicate decreases from . -

18



- EFL experlence suggests that these, energy changes are not

partlcularly s1gn1f1cant. Thls is espec1ally true when compared
to the energy sav1ngs which can be made 1n most schools by -
s.mple operatlng and ma1ntenance changes to get to the "well—

1nformed" operatlon level at which polnt this study begﬁas

or when compared to savings .possible w1th some s1mple and basic

bulldlng modifications, such as .tHe separate service hot

. water neaters included in our- typical school model.

varlant, poses'some problems. If analyzed as' a typ1cal school
houSlng 600 ‘students, this" calendar produces s1gn1f1cant
1ncreases in electr1cal use and energy cos'ts over the tradltlonal

However, if this plant has a daily attendance of 600, it is

}actually handllng the educational needs. of 800 . students per.
'p year, so the per pupll energy costs are s1gn1f1cantly lower.
In fact, on thls bas1s, this calendar is the most energy efficient

;in three of the four climates.

Addlnq Coollng to the-Typlcal School

‘ The calendars thch extend the school year into the. h1gh
- summer: months may necessltate mechanlcal cooljng of the

school bullc1na for user comforta Such coollng would lncrease
the’ energy use and. costs associated w1th these calendars.

To .obtain some Jdaa of the magnltude of this effect, one of

* the calendars was lnvestlgated 1n one climate.. The 45-15
: optlon which mmakes most..use of tne plant duraing the summer
‘was simulated lor Albanyh_(626 coollng degree—days )

3

k{ ,
To s1mulate the effect of added coollng, -the descr1ptlon of
the typlcal school was mod1f1ed toc reflect the 1nstallatlon.
of a chlller and. ite accessorles.' These ‘changes 51mulate the~

operacron of a 150 ton centr1fugal chiller w1th an air-cooled

'compressor., This chiller feeds chilled water thrdhgh the

same pipes used to distribute. hot water to the school's'.

classroom unit véntilators,then"heating iserequired.

. oo 3 -
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'Such.a‘sYStem offers the.option of either heating or cooling,
"and would reguire . somethlng in the nature of a $75,000 to
$§125, OOO 1nves*t:ment.\= '

Slmulatlng the’ operatlon of the now~heated and cooled school
with summer space temperatures set to 78 F, indicated an add1—
tional electrlcal usage of about 30,333 KWH costing about
$1,517. The result1ng total f1gures for Calendar #9 in
-'Albany are- T ‘ '

N ’ - o o 3 - .
- total-electric /. 304,177 KWH ..~ $ 15,209.
- total oil ) 21,990 gals .. $ 8,796.
-~ total billings - : . $ 24,005.

‘This represents a-44.6 per cent increase’ in electrical

* consumption and a total cost increase of 24 9 per cent over the
tradltlonal calendar.., ‘The per pupil cost, based on 800 '
students served would actually be about. 6 per cent -less:

'»than under the traditional schedule.

Thls study assumes that the energy use. effects of coollng on

the calendar with the most summer use in the average cllmate,

reflects the average ‘effect of/such change. 1In the other calen-

dars, which" make .less use of the plant in thefsummer, and in
the other climates, the effect would be correspondlngly

(3

smaller.

ERE

20

,
o



'CHAPTER V

' OBSERVATIONS

'A number orf addltlonal observations, based on the work done in
"the simalation of the selected school and .extending this work

to other school types, were included as a part of" the work

; 0f this study ‘These observations are narrative in nature,

and are not: based on actual s1mulatlons of other bulldlngs.'

Calendar Effects oni Enerqy Use 1n,ther Elementary School Types

-radlators and steam borlers..,

1. As has been mentloned in preced1ng sectlons, the typical

school -used for 51mulatlon purposes was selected because it
represented a large. block of s1mllar schools 1n the State,

‘accordlng to EFL data. Another almosc equally large block

comprlses schools built prlor to World War II. These can
be characterlzed as multl-story, heavy frame schools w1th

-

RARFEN
)

For- several reasons, 'EFL belleves that the energy effect of -
calendar changes in these schools would be con51derably less’

"bmarked'than in ‘the finger plan plant of th1s study -Foremost

among ‘these” rtasons is,- that for the most part these schools

use ‘less energy at guldellne levels to begln w1th than do

. the finger plans.- Other factors, 1nclud1ng greater. heat.

retention by the heavier bulldlngs, lower llghtlng levels

'and fewer boller accessorles, support this view.

Oof the remaining ‘'schools, a number are of the modern artificial

"- environment. type with greatly reduced glass areas and sophis-
'tlcated heatlng and, in many cases,'coollng systems. These

plants‘represent somewhat of an enlgma 1n "general, as ‘they,.
appear to be the most potent1ally efficient: schools to operate.

T gy,



.'but EFL rarely has encountered one operating even vaguely

near 1ts spotential eff1c1ency. The effect_of calendar _
change -in these schools will more than"likely be simiiar to
that of the mechanlcally cooled typ1cal school reported

 in this study. -However, if the plant can be_operated at.
'guldellne efficiency, the result:would be slightly smaller

 differences among the calendars.

EfEffect or Calendar Change in ngh Schools

a

2. In cons1der1ng the llkely effect of calendar change ‘in second—
ary schools, it will be useful to -divide these schools Ainto

two classes. In the first class, high schools with largely
;academlc programs and llttle use other than for standard

‘class day, one would- expect that the statements perta1n1ng ‘to,
elementary .schools would hold true. The magn1tude of dlfftrences:
'.amongecalendars should change by- the ratio of the size.of the

secondary school to the size of the typical elementary school
) < *
N g:‘:’ W

In -the other class, for secondary schools with extensive
-speclallzed facllltles (shops, gyrs,~sw1mm1ng pools) and/or
'exten51ve out of . regular school day use, the situatidn is .
‘not soaclear._ All of these features would tend to reduce the

- dlfferences between calendars,:but the exact effect would

probably depend to a largeﬂpart on_ the spec1f1cs of each case.

-

..

Some Final 6bservations

3. The most economical schedules,'from an energy use standpoint,i,
fare those that require. the operatlon of the school for the:
1ewest number of days at regular temperatures during the

heatlng season, and orov1de the most vacatlon or shut down

'perlods of three or more consecutlve days. '

7 Calendar #5 is .an example of such a schedule. ' In this .‘ ' *

‘?vscheoule there are only 136 - 7% hour''class days, 4 days per

'-nweek- thus allott1ng 3 days” per week at minimum temoerature

5 ' oL
- . W . . . e
A 22



' Given the slighf differences between’the'Qarious calendars
- o 'observed in this study, it ‘would be dlfflcult to make ar

. strong case for one calendar over the others on the basis. of
its enerqy sav1ng potentlal

.
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© " OPTION i - EXPERIMENTAL ALTERNATIVE SCHOOL YEAR CALENDAR

. A CONVENTIONAL SCHOOL YEAR CALENDAR,

~~ ONE WITH NORMAL WINTER AND SRING VACATIONS -
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APPENDIX A -

Special Characteristies: .

The traditional sehool-calendar is illustrated

here, " §chool begins ‘the day after Labor bay

* (September 4, 1979) and ends in'mid-June (June

20, 1981). ALl legal holidays, Christmas and
Easter vacations, and a ten-week summer
vacation are includedin the calendar, Theré are
four vacatiori days ‘scat‘t‘ered in October and |
November plus a. seven-day vééati_oh-’ during
Christmes through New Years Day. There are
also three vacation days in February and oein
 May, plus a."com.bined_ Easter-sp;'iing"'vacation of -
seven days. The 167 cays of this calendar allow
option of more vacation days if the seven .
'elnefgency closing dayé are not anticipated to
.:beus'g’ad;'-' N R



C APPENDIX B

D PN T2- EXPRIMENTAL ALTERNATIV SCHOOLCALENDA, .. Special Chargeteristics:
[ TENMONTHREGULAR SCHOOL YEAR WITH SFECIAL CLOSING AT M- VEA :

t . i

- This calendar though quite snmlar to the
traditional calendur (Ophun #1), is designed to

ST L simam ~ OCI0BRX

SH TV YS| £ HT 0t $|sHTd Th Fos
N 4| | i ' . elose sehools durmg the colder part of the

winter, Seiool begins on the day al ler Labor -

Day (September 4, 1979) and opemtes theough

the end of June (June' 27, 1980). All legal : |
holiduy‘s‘,_a_séyen-day Christmaf vocation,qlti- S

T T g, : A . S
. : o b day- mid-winter vacation and a “nine-week

S H T VW .k § S'H'T Il Th F § S KT H Th . F 5§ . o \1
. Summer vacation ar’e ineluded. 'l‘hece are no

| ‘~‘Easter or spring vacations, The mid-winter

\

vaeation has ha]anced §3-day semesters

‘ surroundmg,r it, The hrst semeater has four

vacation duys throughout Octover and

 FRBROMRY AL

1 o November, providing twa three~day weekends
S HoT oW Th rs ' ' ' '

. ; &\{\Q\j\\\

WA . dug - Ly

sn1uwssv. .
ST andonefour~day weekend, ’I‘hesecondse'nester

has two vacation days, one in Apml and one-in
, May, provndmg two. theée-day weekends. The

| 186 days of this calendur allows for six

emerge.ley closings, Varxahons in this calendar
. mayde prowde‘d by minor vacation shifts,

]

“‘30’"

kied School gn Session c N K Lgal tlotiday--sehowd cloged e .
Ny Vacat lin S A Geetal Dayesschool may be tn sesion ; "
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CAPPENDIXC. A

OPTION /3 - EXPERIMENTAL ALTERNATIVE SCHOOL YEAR CALENDAR . Special Characteristies: .~ L
" MID-AUGUST START; TWO-SEMESTER CALENDAR -
WITHEQUAL DIVISION OF TERMS AT WINTER VACATION

wst | srogn 0B In order to provide approxunately equal numbers of |

SH T VT P S| SHT WD P S days before and after the Christmas vacation, sehool

J—

must be started earlier. Thus, this calendar school
starts m miq—August (August 13, 1979) and ends in ?
micklune (June 13, 1980 A1l legl holidys tree
spgéial holidays,  ten-day Christmas vacation,  15-

- . day Pebruary vacation, and a five-day April vacation
SHT VM ES) S KT UM F's ~ areincluded, There are 90 days of instructio’hbefore
‘ | the Christmas vacation and 92 days in the second -
semester. This calendar of 182 days provides for only
) twoﬁ' emergency closing days. Some adjustments

might have to be made in vacation days for those -

LZ

—" - — ~ districts needing more emergéncy closing days,
FEBRUARY , MARCH ARRIL , i ‘

SHT W MoFP S| surVomors|

my
SH T W moE s

6 12
13 19
b %
7 N A
. . 1]
- f’j,”'w School {n Sesslon © % Legal Holiday--school ¢losed ’ . o
2 YN Vacat jon _ ¥ Speclal Day--school may be in, session
. ‘\ S .
| 1
1 L /}r .
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" APPENDIX D

OPTION ! - EXPLRIMEMTAL ALTERNATIVE SCHOOL YEAR CALENDAK
FOURDAY WEEK CALENDAR, WITHOUT TIME EQUALIZATION, WiTHi

A ONE-WEEK W/INTER AND A'FUI.L MONIH.‘SUMMI:'R"'VACATION

I's
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s
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TVMOF S

o | WAL

JURE ‘ LY
S H T WMo S

.l\\\1 Vaeatlon

Suike] [0 Sesstun ~ * Legul Hodiduy--schoo) ¢lused

A& Spectal Day--school uay be in sewston .

Special Characteristies:

" Inthis type calendar, school s insessionfor four days

0 week for 5} hours & duy. There is o Uree-day
weekend. Though this illustration shows Monday &s
the day off, Friday could be substituted to yield the

three-day weekend. In order to meet the inandated

180 days of school at §4 hours, the seliool year must

run into the summer months. The calendar could be
adjusted o that July rather than August would be the

. vacation month fox some school distriets.

In this illustration, school starts the day after Labdr_
Day (September 4, 1979) and goes through July 31,
1980. Al Mondays and holidays ar cither extended

Weekends or vacation'days. & four-day ‘vacation'at )

Christmas and a month vacationperiodin August are
ineluded. The 183 instruction days provide for three

emergeney closings, -

!

Y
e
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D ONE-HALF

HOLR DAY WITH TWO WINTER VACATIONS PLUS ONE SIRING-VACATION ™
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** Special Day--school may be in session

© ADPENDIXE

" OPTION 5 - EXPERIVENTAL ALTERNATIVE SCHOOL YEAR c&mm
A FOUR-DAY WEEK CALENDAR WITH TIVE EQUALIZATION FOR A SEVEN.

Special Charaéieristics:‘

This éaiendat is designed to give,a f 6ur-dayl/a@)c»l’ o
- week with a;three—day wéekend, and,fetain the
 summer vacation, The schoolday islefgthered to 1}
~ hours to yield approximately thé same total number

of instruetional houy year-as contained in the

*traditional calendge/ Sehool begins on the day after
- Labor Day (September 4, 1975) and ends in mid-June
1980), All Mondays, all legal‘holidays, 'six"','

Special holidays, plus two winter vacations at

/ Christmas and in February, and one spring vacation

are.included as noh—attehdance days. The 136 days of

. school at 74 hours per day provide 1,020 hours,
 enough above the traditional 930 hours to allow for
: four emepgency closing days. Friday closings could

be substituted for Monday closings,
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- APPENDIX F

bPHON 16 - EXPERIMENTAL ALTERNATIVE SC ttOOL YEAR CALENDAR . -

A FOUR 10 FIVE-DAY WEEK WITH TIVE EQUALIZATION FOR A SI-HIOLR DAY
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4 Speetul Day-«sehioo] may be {n session

Special Characteristics; .

‘This calendar s construeted to permit a lohger
-weekend closing during the colder months, while -

maintaining  the tt‘aditiohal"ﬁve—day week-

during warmier months and also rethihing the

traditional summer vacation,”

" School hegins on the day after Labor Day

(Septémbelft,-~1979) and goes to the end of June

(June 27, 1980). School is in séssion five days a

week tiroughout the months of September,

Qctober, April, M'ay‘ and Jue. During the
‘months of November through Mareh, there are

o sessions on Mondays, although Priday closings

-~ could be substituted for Mohday closings.

addition to. the legal holidays, there are three
extended vaca‘ s mys at Chnstmas time,
four days in'F F’{t\zbruary,, and four days at-Easter
time. In order to preserve ¥ full two-month
summer vacation, the school day has- been
Iengthened to six hours throughout the year,
This yields 1,008 instructional houts, allowmg
for the equivalent of three émergency closings,
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APPENDIX G . o

. - OPTION 17- EXFERIMENTAL ALVERNATIV SCHOOL YERCALENOA *Special Chirateristics:
~ ATWELVE-MONTH LEARNING YEAR CALENDAR WITH MULTIPLE VACATIONS | : |

»a 3 “This is & twelve-manth school calendar, -1t s
wast _ S . o
| S charaeterized by learning periods of four of five
S HT W T S | L .
' - weeks duration separated by vacations of one
theough three weeks, The summer vacation of
; ~ approximately three weeks is the longest vication
 period. Those legal holidays which do not -oceur . -
, . " during notmal .vacation-periods are observedas T
NOVENBIR - " DECEBER T R PP , '
A ! +* holidays. There are a total of 184 instructional days
S0 TL¥ TP S : o L -
T in the calendar,
w .
e ?
FEBRUARY ’ B ;
S H'T W Thop S "
J
T sehool {n Session o * Legal Holiday-sschool closed e T C
o AN acation RPN ™ Spects] Day--school may be in session : _ ’ ‘ ',
' o : L < ' _"‘ A o ‘ CAY




~ APPENDIX H

OPTION 18 - EXPER IMENTAL ALTERNATIVE SCHOOL YeAR CALENDAR

A tONTIhIUOUS LEARNING YEAR CALENDAR BUILT AROUND FIVE INSIRUCTION TIME PERIODS
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th F 8|

Special Characteristics:

This calendar, begmmng in mid-August and endmg in

mld-July, is, desngned to give five elght-week

learmng periods separated by two-week vacations, A

mid-summer vacation of four weks i provided.

Variations in summer starting and closing times will
 permit different summer vacatlon penods. The 188

mstructwnal days in-this calendar allow for several

emergency closmgs.
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APPENDIX | N R

OPTION 9 - EXPERINENTAL ALTERNATIVE SCHOOL YEAR CALENDAR
. FOUR'STREAM, TERM ROTATION, ALL YER, BASED ON 45-15
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Special Charaeteristies:

This calendar is rcpresentatwe 0; several types'
whlch divide the student body mto groups so that

some groups are in school while others are on

vacation. In this iljustrative calendur students are

asmgned to one of four "streams" or groups of

: approxlmately equal size. The starting and ending

- times for the different streams are staggered such:

thut at any glvcn time, three streams are in seasnon
and one stream js-on vacatnon Weekends legal

: holldays and the ten—day Christmas vacat!on provnde |

the only common closmgs when all streams are on -

‘vacatnon at the same time.. The calendar is eycelical

and contlnuous v with apprommalely 45 days m |
session and 15 days on vacation (excluswe of, -

weekends and holidays). - There is no extended

summer vacation. For the iljustrative year, the total .
number of instructional'days are 182, 182, 183, 'and'.
184 respcctlvely for each of the four streams. - ‘Thus, |

there is allowance for two -to four emergency

_?c1051ngs Minor variations ln the format of the

5 uilendar ar'e possxble



